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Abstract 
This approach, allows using the failure as a source of progress in maintenance and design to detect the most critical 
components in equipment, to determine the priority order maintenance actions to lead and direct the exploitation 
procedure towards the most penalizing links in this equipment, even define the necessary changes and 
recommendations for future improvement. Thus, appreciate the pathological behaviour of the material and increase 
its availability, even increase its lifespan and improve its future design. In this context and in the light of these points, 
the failures are important in managing the maintenance function. Indeed, it has become important to understand the 
phenomena of failure and degradation of equipments in order to establish an appropriate maintenance policy for the 
rational use of mechanical components and move to the practice of proactive maintenance [1], do maintenance at the 
design [2].  
The objective of this approach is to open a discussion on the problems dysfunctional management and its impact on 
technological progress in industry, to deduct the priorities and actions needed to carry out a maintenance program,   
namely:     
      - identify and target machines, even the elements that penalize more the availability of equipment and 
frequencies;  
- Identify corrective maintenance actions to be undertaken in order of importance and emergency; 
- Optimize the technical and human resources; 
- Automate key operations in store management.  
- Identify improvement  actions and do maintenance when designing; 
And finally, engage in a process of continuous improvement. 
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1. Problems   
In a company, the equipment does not have the same criticality; some may fail without really 
affecting the production, safety or environment. It can be duplicated equipment or equipment used 
occasionally. But, other equipment must always be in good working state. Thus, companies that survive 
and prosper are those who have to evaluate and reposition whenever their maintenance to continuously 
adapt to new conditions imposed by market competition [1]. Therefore, today maintenance has become 
one of the strategic functions of the company. It constitutes a factor of competitiveness and sustainability 
decisive for the company to meet the industrial requirements: improving equipment reliability and 
product quality while reducing costs and meeting deadlines.  Thus, companies must maintain the 
production equipment in good condition and reduce both the frequency and duration of service accidental 
interruptions or increase the availability of equipment. But as the production tool has several activities 
and processes of differing importance, special attention should be reserved for critical components 
without omitting daily operations. It is therefore necessary to identify those critical that need priority 
action. Now, companies are increasingly aware of the importance and the interest of controlling costs 
induced by the accidental failure of production systems. In order to maintain this opportunity and develop 
a maintenance management performing system, the Algerian industry with very old machines, is made to 
evaluate its existing system in relation to what it should be on one hand and make strategic decisions that 
priority maintenance is needed on the other hand.  
Thus, in-depth analyzes of failures and incidents encountered in the various services are essential to 
identify and remove the real causes of these failures or even improve in future designs. These analyzes 
have three advantages:  
 in the short run, allow to define the corrective and effective actions of maintenance  to 
undertake;  
 in the medium term, to accumulate an intimate knowledge of the materials allowing a forecast of 
behavior within the framework of the new programs; 
 in the long run, to exploit the experience feedback to develop more competitive programs in the 
field of the design and proactive maintenance, objective of this work.  
In this paper, the evolution of the essential characteristics of the equipment throughout their life spans 
will be followed. The process is evolutionary, it follows PDCA principle (Plan-Do-Check-Action) and it 
is the process of continuous improvement (Deming Wheel). The use of the PDCA cycle is a method that 
gives excellent results provided to give the preparation phase all the necessary importance [3]. This is the 
main manifestation of the management style oriented knowledge. It should be remembered that a 
company is a living body, so that it must be regenerated in order to survive: The profits of today are the 
investments of tomorrow and after tomorrow’s jobs [4]. 
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2. Principle of work 
      By definition, maintenance includes all actions that maintain or restore equipment in its functional 
state. The term « maintain » includes the notion of monitoring and prevention of a good in normal 
operation, therefore refers to preventive action. The term « restore » contains the notion of correction 
(upgrading) after loss of function. Therefore, refers to the remedial aspect. Thus, some operations have to 
be carried out that keep potential equipment to ensure continuity and quality of the manufacture under 
acceptable conditions of the production. Unfortunately, the definition does not refer to improvement 
actions despite every dysfunction is the result of a pathological rationally explicable, due to one or more 
causes to be identified and even to correct the weaknesses in the design. So maintenance can contribute in 
a progressive way to the total performance of the company. Whatever the method adopted for 
maintenance; it always results in a failure which one must confront. Therefore, a new synoptic of 
maintenance has been proposed various forms of maintenance, figure 1,  more competitive to be a 
corrective maintenance after equipment failure, to be a preventive maintenance depending on the 
equipment status in order to anticipate the failure appearance [5, 6, 7], to be a proactive maintenance 
based on the expertise on the previous failures and the comprehension of the mechanisms of these failures 
in order to enrich the future designs and/or to avoid the reappearance of these failures, to even pass to the 
future improvements [8,9].  Currently, in an ideal world, facilities should be designed so that any 
maintenance is unnecessary and proceed to maintenance at the design. This type of maintenance consists 
from the design of new equipment, to anticipate all possible future failures and remove them while based 
on the history of the entity. A successful maintenance service is to determine, among other things, its 
ability to offer the right action at the right time and right place. Proper maintenance contributes 
significantly to this strategic objective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Synopsis of new forms of maintenance
3. Methodology of the work 
The methodology used in this work is based on the study of history files of the last five years 
(2006-2010) of production equipments in a machining workshop, figure 2 [10].  
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Figure 2. Methodology of the work
4. Case study
The study has been carried out in a national company called «Excavators and cranes» in Ain Smara, 
Constantine, Algeria.  
4.1. Study of the evolution times and number of failures 
        The machining workshop consists of four sections named 310, 315, 320 and 330. The study of their 
history files to give the following results, figures 3, 4 and 5: 
 
Figure 3. The lost time in each section 
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Figure 4. Evolution of failures number in the four sections
Figure 5. Evolution of stopping time in the four sections
By exploiting the historical files of sections found in the machining workshop, it can be noted that section 
320 is the section most affected by the breakdowns and the highest number of lost hour. This section is 
the section of machining with more than one hundred machines. Therefore, therefore the priority 
maintenance actions to be taken will be directed to this section to make an appropriate maintenance plan 
meeting the production needs without losing sight of the other sections, or even daily actions. 
 After reviewing the machines history located in this section, it can be noticed that 30% of the 
machines respectively coded 1502, 1510, 1507, 1315, 1203, 1201, 1952, 1953, 1202, 1108, 1316, 1616, 
1604, 1622, 1958, 1629, 1955, 1164, 1509, 402, 1606 are responsible for 80% of failures : Special 
attention is therefore needed. For work convenience, we focus on the three most critical machines among 
the 21 selected by Pareto. 
Therefore, in order that maintenance responsible can have a global vision in a long term of the production 
process, they must restructure the information on operating equipment, to predict its evolutions over time 
and implement early decision processes which guarantee the sustainability of the company. The machine 
performance indicators are therefore used. These representations are preferred for early decision making. 
The study of their evolution allows in knowing the current status of the equipment, but also to predict to 
some extent future situations. 
 
4.2. Study of maintenance indicators 
 These indicators allow in judging the equipment status and what is profitable in a manufacturing 
process or not followed by a historical record in files called technical file of the machine. This allows the 
maintenance department to take timely decision. The failure rate to characterize the reliability is used, the 
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failure rate to characterize and determine the maintainability and availability, figures 6.1, 6.2 and 6.3. The 
formulas used are: 
Ȝ (failure rate)=1/MTBF            (1) 
ȝ (repair rate)= 1/MTTR           (2) 
į (availability) = MTBF/(MTTR+MTBF)    (3) 
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          Figure 6.1: Evolution of the failure rate of machines          Figure 6.2: Evolution of repair rate 
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Figure 6.3: Evolution of the availability of machines 
 
 
5. Conclusion  
The work has allowed:  
- In interpreting these curves, it can be noticed that the three machines are in the same health status, 
a period of  old age with failure rates ranging from 0,7 for  machine 3 and 0,94 for machine 2, requiring 
special attention letting the company responsible to think about renovating or replacing these machines. 
-  determine, using the history file of the machines, the faults mapping and operating parameters of 
different machines, which allows the maintenance service to develop  maintenance plan that meets in real 
time the  production needs.  
- determine priorities action for maintenance to be undertaken in the company and thus engage in a 
process of continuous improvement. 
- Using the organizational tools for the management of maintenance services in companies, especially 
the history file of the various anomalies that occurred in the entity (breakdowns, accidents, incidents, 
conducted actions, etc.). This information allow in drawing a map of experienced anomalies, and thus 
guide the priority actions to be undertaken in the company for the production needs in real time; 
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6. Recommendations 
i. In order to achieve these objectives, some collaboration between university and industry is 
essential. This collaboration made precise exchange, based on experience feedback and the quantified 
observations, allows de collect and organize relevant information (file of equipment) to facilitate the 
problems analysis (diagnosis), proposing appropriate corrective and preventive measures (ground) and 
correct weaknesses in design with key stakeholders (engineers, operators, production,…). And appreciate 
the behaviour that result from a priori knowledge of the causes and hazards imposed by the environment. 
ii. Transform failure in the source profile, wealth and progress in maintenance and design and 
further improving industrial equipment performance; 
iii.  Seeking to avoid a recurrence of the defect by further improving the weak points of the design; 
iv.  Do maintenance at the design.  
These issues concern the researchers, users and designers of technical systems. 
x For the researchers : 
- Develop areas of research with industry through the establishment of a research program; 
- Approaching the university to the industrial sector. 
x For the users : 
- Target and identify priority actions of machines, even elements that penalize more the 
availability of equipments and frequencies; 
- Identify corrective maintenance actions to be taken in order of importance and emergencies; 
- Define maintenance plans and improve them gradually by the introduction of an experience 
feedback program; 
- Significant gains in terms of life cycle costs, cost of operating and maintenance and costs related 
to safety are also expected; 
- Optimize the technical and human resources; 
- Proper inventory management and make spare parts available depending on the operation cost. 
- For designers : 
- having supports for reflection, decision making and improvement; 
- Advance their technology and be positioned more positively compared to competitors (better 
knowledge of the product) ; 
- The preventive maintenance programs will be better prepared at the design stage, and stocks of 
spare parts will be better  dimensioned; 
- Define improvement actions and do maintenance at the design; 
- And finally engage in a process of continuous improvement;  
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